Identification and properties of voltage-sensitive sodium channels in smooth muscle cells from pregnant rat myometrium.
Saturable high and low affinity binding sites for [3H]saxitoxin were identified in myometrial membranes of pregnant rats, with dissociation constants of 0.53 and 27 nM, respectively. The maximal binding capacity of the low affinity binding sites was about 10 times higher than that of the high affinity binding sites. The dissociation constants obtained from association and dissociation kinetics of [3H]saxitoxin were similar to those obtained from equilibrium binding. Saxitoxin and tetrodotoxin specifically displaced [3H]saxitoxin binding at both types of sites. Isradipine (1-10 microM) and amiloride (50-100 microM) were without effect on the binding of [3H]saxitoxin. At high concentrations (10-100 microM), veratridine induced a partial inhibition of [3H]saxitoxin binding. In dispersed myometrial cells, [3H]saxitoxin binding revealed the presence of both high and low affinity binding sites, with KD values similar to those obtained in myometrial membranes. Sodium currents were studied in both freshly dispersed and cultured myometrial cells in the presence of veratridine (100 microM), using the whole-cell patch-clamp technique. Steady state inactivation curves indicated that sodium channels were available at negative membrane potentials (between -110 and -40 mV). Isradipine (1-10 microM) and amiloride (50-100 microM) were without effect on the sodium current. Applications of saxitoxin or tetrodotoxin inhibited the amplitude of the sodium current in a concentration-dependent manner. The concentrations of saxitoxin and tetrodotoxin producing half-maximal inhibition were 1.4 and 8.8 nM, respectively. Although the IC50 values for saxitoxin and tetrodotoxin found from electrophysiological experiments are not identical to the equilibrium dissociation constants for the high and low affinity sites found from binding experiments, these results suggested that binding of the neurotoxins to the high affinity sites may be involved in their inhibitory effects on sodium channels. Furthermore, low affinity binding sites may be associated with a non-functional subtype of sodium channels in myometrial cells.